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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 
CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible for 
continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely 
paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. 
Applicant's submission filed on July 19, 2004 has been entered. 

2. Applicant's explanation provided for the addition of paragraphs [0074. l]-[0074. 1 8] to the 
specification has been accepted. 

3. Applicants's admission of the non-essentiality of the Ausubel et al. reference obviates the 
objection to specification related to its incorporation by reference. 

4. Applicant's amendments overcame the following rejections: rejection of claims 22-29 and 
31-38 under 35 U.S.C. 102(e) as anticipated by Van Ness et al.; rejection of claims 22-29 and 31-38 
under 35 U.S.C. 103(a) over Kaneoka et al. and Van Ness et al.; rejection of claim 30 under 35 
U.S.C. 103(a) over Kaneoka et al. and Van Ness et al. and further in view of Nolan et al.; rejection 
of claims 22-29 and 31-39 under 35 U.S.C. 103(a) over Armstrong et al. and Van Ness et al.; 
rejection of claim 31 under 35 U.S.C. 103(a) over Kaneoka et al. and Van Ness et al. and further in 
view of Long. 

5. Applicant's arguments regarding claim rejections are moot in view of new grounds for 
rejection. 

6. Regarding Applicant's comment about the agreement reached during the interview of May 
25, 2004 with respect to the basis for the new paragraphs being added to the specification, the 
agreement was that Applicant would provide rationale for adding these paragraphs to the 
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specification. It is not clear what Applicant means by reaching . .a general agreement concerning 
the substance of claim amendments that may overcome the rejections based on a teaching by Van 
Ness et al. of the spacer configurations of the present invention". While Applicant's attorneys 
presented possible amendment scenarios, the examiner did not accept any of them as one that would 
overcome the current art rejections. 

Priority 

7. Applicant's claim for domestic priority under 35 U.S.C. 1 19(e) is acknowledged. However, 
the provisional application upon which priority is claimed fails to provide adequate support under 
35 U.S.C. 1 12 for claims 22-39 of this application. 

The provisional application No. 60/228,994, filed August 30, 2000, does not provide support 
for the limitation added to claim 22, namely, presence of complementary regions flanking the 
spacer within the oligonucleotide and the hybridization of complementary regions with a contiguous 
sequence on the target oligonucleotide. Therefore, the priority date for claims 22-39 as amended is 
the filing date of the instant application, August 30, 2001. 

Claim Rejections - 35 USC § 112 

8. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making and 
using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and use the same and shall set forth the best mode contemplated by 
the inventor of carrying out his invention. 

9. Claims 22-39 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not described in 
the specification in such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed invention. 
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The limitation "...wherein complementary regions of the oligonucleotides flank the spacer, 
further wherein the complementary regions of the oligonucleotides hybridize with a contiguous 
sequence on the target oligonucleotide", added to claim 22 in the current amendment is not 
supported by the disclosure of the instant application. Applicant points to paragraphs [0068]-[0070] 
as containing the support for the added limitation. However, inspection of these paragraphs shows 
that the only embodiment Applicant contemplated were oligonucleotides with a spacer of 20 
random bases in the middle of an oligonucleotide sequence in paragraph [0069]. There is no 
disclosure of the spacer being flanked by complementary regions which hybridize to a contiguous 
sequence on the target oligonucleotide. 

Therefore the added limitation constitutes new matter. 

Claim interpretation 

10. As indicated by Applicants, the interpretation of the limitation in claim 22: "wherein the 
oligonucleotides that are coupled to different bead sets are oligonucleotides with and without a 
spacer", is that "all combinations of oligonucleotides with and without spacers coupled to bead sets 
are permissible in the claimed invention so long as the claimed method can be effectively 
performed" (Reply, page 16, third paragraph). 

11. The limitation "a bead set", not defined by Applicant, is interpreted as: 1) two or more beads 
bound to the same type of oligonucleotide (For example, if oligonucleotide A has a different 
sequence from oligonucleotide B and both of them are coupled to beads, there are two bead sets, set 
A and set B.), or 2) two or more beads distinguished by their fluorescent labels, even if they are 
bound to oligonucleotides with identical sequences. 

12. The term "random bases" is not defined, therefore it is interpreted as any bases. 
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13. The limitation of claim 32, "fluorescence color ratio incorporated into one or more beads of 
the bead sets" is interpreted as the fluorescent beads possessing fluorescence dyes with emission 
spectra at two different wavelengths, which allow measurement of fluorescence ratios for each of 
the beads. 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

15. Claims 22-31, 33-37 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Armstrong et al. (Cytometry, vol. 40, pp. 102-108, June 1, 2000; cited in the previous office action), 
Van Ness et al. (U. S. Patent No. 6,361,940 Bl; cited in the previous office action) and Lee et al. 
(U. S. Patent No. 6,207,379 Bl). 

A) Regarding claim 22, Armstrong et al. teach a method of detecting SNPs (=alleles) 
(Abstract) by hybridization, the method comprising 

hybridizing a target oligonucleotide to oligonucleotides that are coupled to different bead 
sets to form a complex (Armstrong et al. teach oligonucleotide probes coupled to fluorescently 
encoded microspheres (= beads). The probes are hybridized to fluorescently labeled PCR reaction 
products. For each SNP, four probes were used, with each of the four dNTPs substituted for the 
variant base located in the middle of the probe, and each probe sequence was coupled to a 
fluorescently tagged microsphere. Therefore, Armstrong et al. teach four bead sets for each SNP. 
PCR-amplified genomic DNA (= target oligonucleotide) was labeled with fluorescein, and 
hybridized to the probes (Fig. 1; page 102, the last paragraph; page 103, first paragraph).); and 



Application/Control Number: 09/943,416 Page 6 

Art Unit: 1637 

assaying the complex for specificity of different alleles (Armstrong et al. teach detecting the 
complexes by flow cytometry (page 103, second paragraph).). 

Regarding claim 23, Armstrong et al teach separation of the allele-specific hybridization 
products by flow cytometry (page 103, second paragraph). 

Regarding claim 24, Armstrong et al. teach probes specific for each of the variations of the 
SNPs coupled to different beads (Fig. 1; page 102, the last paragraph; page 103, first paragraph). 

Regarding claim 25, Armstrong et al. teach coupling of oligonucleotides specific for 
different polymorphisms to different bead sets (Fig. 1; page 102, the last paragraph; page 103, first 
and third paragraph). 

Regarding claim 27, Armstrong et al. teach obtaining genomic DNA samples from patients. 
The sample contained multiple alleles of the following genes: ADRB, APOE, CHRM2, COMT, 
HTR1B1, HTR1B2, KLK2 and UGT (page 104, first and second paragraphs). 

Regarding claim 28, Armstrong et al. teach amplification of the genomic target nucleic acid 
(page 104, first and fourth paragraphs). 

Regarding claim 29, Armstrong et al. teach denaturing of the double-stranded target nucleic 
acid into single strands (page 102, the last paragraph, continued on page 103; page 104, third 
paragraph). 

Regarding claim 30, Armstrong et al. teach hybridizing each target nucleic acid with four 
different bead sets, each one of which is complementary to one SNP variant, and detecting the 
complexes by flow cytometry (Fig. 1; page 103, third paragraph). Therefore, Armstrong et al. teach 
confirming the sequence of the target oligonucleotide with a second bead set. 

Regarding claim 36, Armstrong et al. teach oligonucleotides with perfect sequence match 
(=homology) (Fig. 1). 
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Regarding claim 37, Armstrong et al. teach oligonucleotides specific for different alleles 
coupled to a different bead set (Fig. 1; page 103, first and third paragraphs). 

Regarding claim 39, Armstrong et al. teach fluorescent beads (Abstract; page 102, last 
paragraph; page 103). 

B) Armstrong et al. do not teach oligonucleotides with and without spacers. 

C) Van Ness et al. teach compositions and methods for increasing specificity of 
hybridization reactions. 

Regarding claim 22, Van Ness et al. teach an array of oligonucleotides immobilized on solid 
support, each of the nucleotides comprising a specificity spacer (col. 11, lines 53-67; col. 12, lines 
1-37; Fig. 26). Van Ness et al. teach that combinations of oligonucleotides with different spacers 
are used in any reaction involving hybridization, such as genetic screening and amplification 
reactions (col. 44, lines 59-67; col. 45, lines 1-3). In particular, such reactions include allele- 
_ specific PCR (amplification with allele-specific primers; col. 46, lines 27-33), DNA sequencing 
(col. 47, lines 38-42), PCR (col. 49, lines 63-67) and single-nucleotide primer extension (col. 51, 
lines 62-67; col. 52, lines 1-5; col. 55, lines 65-67; col. 56, lines 1-14; col. 61, lines 1-40). 

Regarding claims 26, Van Ness et al. teach oligonucleotides specific for two different base- 
pair mismatches, i.e., containing different spacers, coupled to different bead sets labeled with 
fluorescent labels such as BODEPY, TAMRA or Texas Red. Oligonucleotides specific for the wild- 
type sequence did not have a spacer (col. 83, lines 10-29). 

Regarding claim 27, Van Ness et al. teach polymorphism detection is samples containing 
CYP2D6 gene with 8 polymorphic sites (col. 97, lines 36-52). 

Regarding claim 28, Van Ness et al. teach amplifying the gene fragment containing all of the 
polymorphisms (col. 98, lines 55-67). 
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Regarding claim 29, Van Ness et al. teach denaturing the target nucleic acid (col. 98, lines 9- 

11). 

Regarding claim 31, Van Ness et al. teach HLA alleles (col. 63, lines 25-44). 

Regarding claim 33 and 34, Van Ness et al. teach the spacer being nucleic acid bases (col. 
40, lines 30-41; col. 44, lines 61, 62). 

Regarding claim 35, Van Ness et al. teach the spacer in the middle of oligonucleotide 
sequence (col.. 42, lines 53-56). 

Regarding claim 36, Van Ness et al. teach oligonucleotides with perfect sequence homology 
to their target oligonucleotides (col. 18, lines 39-41, lines 61-63; col. 19, lines 16-18). 

It would have been prima facie obvious to one of ordinary skill in the art at the time of the 
invention to have used beads coupled to oligonucleotides with and without spacers of Van Ness et 
al. in the method of SNP typing of Armstrong et al. The motivation to do so, provided by Van Ness 
et al, would have been that using oligonucleotides with spacers provided increased specificity of 
primer or probe annealing to target (col. 42, lines 12-34), therefore allowing for accurate 
determination of allelic sequences. 

D) Neither Armstrong et al. nor Van Ness et al. teach oligonucleotides with a spacer where 
complementary regions of the oligonucleotides flank the spacer and where the complementary 
regions hybridize with a contiguous sequence on the target oligonucleotide. 

E) Lee et al. teach detection of target nucleic acid sequences with diagnostic primers (= 
oligonucleotides) (Abstract). In one embodiment, the primer consists of a spacer flanked by two 
regions which are complementary to the target nucleic acid and hybridize with a contiguous 
sequence to the target (Fig. 2A-2C; col. 5, lines 45-67; col. 6, lines 1-16). Lee et al. teach that the 
primers are used in detection of alleles, such as HLA alleles (col. 6, lines 31-42). 
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It would have been prima facie obvious to one of ordinary skill in the art at the time of the 
invention to have used the oligonucleotides with spacers of Lee et al. in the method of allele 
detection of Armstrong et al. and Van Ness et al. The motivation to do so, provided by Lee et al, 
would have been, as stated by Lee et al.: 

"Use of the diagnostic primers of the invention will add extra selectivity to the sequence 
specific primer method because more than two unique sequences can be used as the selection 
criteria for the PCR. Thus, the number of separate PCR reactions required for assigning an unknown 
allele may be reduced which reduces the cost of PCR-SSP testing. Selection of appropriate primers 
according to the invention will allow resolution of ambiguities that occur in some heterozygous 
cases wherein the multi-PCR pattern derived from two different alleles is identical to another pair of 
alleles. 

The use of primers according to the invention allows greater specificity in the recognition of 
a specific allele or set of alleles by using more than one region of sequence homology to the nucleic 
acid sequence of interest. Increasing the specific recognition of nucleic acid sequence homology 
refines the ability to carry out a variety of DNA-based tests. Included among these tests would be 
HLA tissue typing, detection of genetically inherited diseases, detection of infectious organisms in 
tissue, or detection of a variety of other markers or conditions based on the presence of a nucleic 
acid sequence (e.g. for testing the efficacy of a gene therapy technique)." (col. 6, lines 20-42). 
16. Claims 32 and 38 are rejected under 35 U.S.C 103(a) as being unpatentable over Armstrong 
et al. (Cytometry, vol. 40, pp. 102-108, June 1, 2000; cited in the previous office action), Van Ness 
et al. (U. S. Patent No. 6,361,940 Bl; cited in the previous office action) and Lee et al. (U. S. Patent 
No. 6,207,379 Bl), as applied to claim 22 above, and further in view of Fulton et al. (Clin. Chem., 
vol. 43, pp. 1749-1756, 1998). 



Application/Control Number: 09/943,416 Page 10 

Art Unit: 1637 

A) Armstrong et al. teach Luminex-64 microspheres (page 103, fifth paragraph), but do not 
specifically teach that they possess fluorophores with two different emission wavelengths. Van 
Ness et al. teach determination of fluorescence ratios for beads with different fluorophores (col. 83, 
lines 55-61), but do not specifically teach beads which possess fluorophores with two different 
emission wavelengths. Lee et al. do not teach beads which possess fluorophores with two different 
emission wavelengths. 

B) Fulton et al. teach a set of 64 different Luminex beads, which were bound to two 
different dyes emitting at two different wavelengths, orange and red. The beads are classified by the 
flow cytometer based on the ratio of orange to red emission profile (Abstract; page 1749, first and 
last paragraphs; page 1750, first paragraph). Fulton et al. teach detection of HLA-DQA1 alleles 
with the different bead sets (page 1751, third, sixth and seventh paragraphs; page 1753, paragraphs 
2-5; page 1754). 

It would have been prima facie obvious to one of ordinary skill in the art at the time of the 

invention to have used the two-color fluorescent beads of Fulton et al. in the method of allele 

detection of Armstrong et al., Van Ness et al. and Lee et al. The motivation to do so, provided by 

Fulton et al., would have been that using the two-color beads allowed analysis of 64 different 

reactions simultaneously (page 1749, second paragraph) and, as stated by Fulton et al: 

"The system provides several advantages for analysis of biologically and medically relevant 
molecules, including speed, economy, and advanced analytical capabilities. The system 
reduces assay time by performing multiple analyses simultaneously rather than sequentially. 
The no-wash format of many microsphere-based assays, particularly in the final detection 
step, is considerably faster than microtiter-based assays that require multiple washing steps 
to remove excess reagents. In addition, the rapid kinetics of microsphere-based assays allow 
shorter incubation times than conventional solid phase assays. The reduced assay time also 
reduces labor costs for performing multiple analyses. Reagent usage for microsphere-based 
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assays is 10- to 1000-fold less than microtiter-based assays. Multiplexing allows unique 
analysis of molecular interactions that can only be performed in a multiplexed format " 
(page 1755, second paragraph). 

17. No claims are allowed. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Teresa E Strzelecka whose telephone number is (571) 272-0789. The 
examiner can normally be reached on M-F (8:30-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Gary Benzion can be reached on (571) 272-0782. The fax phone number for the organization where 
this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

August 31, 2004 
Teresa Strzelecka 
Patent Examiner 



